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—nergy usage Is vastly
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Overestimate ‘visible’ energy
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Consumers incorrectly believed they could save 2X more
energy by reducing lighting rather than hot water usage

400 homes sunvey by Kempton et al,
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Appliance
Level

Enhanced Wisle Dally Realtme
Biling Sased ~eedoack  Feedback

Based on 36 studies between 1995-2010. Summarized by Ehrhardt-Matinez et al.
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Aggregate Energy Usage




Electronics
$14

$7
Disaggregated Energy
$21

Usage
$33 /

VWater Heater
$44
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Electricity

$ 3 1 9 ® 1 8/ 10813 kWh used this month

LC, t.trerﬂy 2 7 O \A/ 100
sing V'V
Usage Over S

400 last 7 Days °° | 28 38 37 35 38
Usage in 300 ; ( kWh) ] I I I i I l
Past 1 Min ) 0 T T T T T T

200 503730 00:38:00 Today

Usage Details

Pool Pump ® 32% Master Bedroom Lights ® 5%
DVR ® 11% HVAC Fan ® 5%
Kitchen Fridge ® 7% Living Room TV ® 3%
Kitchen Light ® 6% Dish Washer ® 3%
Master Bedroom TV ® 5% Sy's Laptop ® 3%
Garage Fridge ® 5% Living Room PC ® 2%
Varsa's PC ® 5% Others ® 3%
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Appliance
Level

Enhanced VWeb Dally Realtme
Biling Based ~eedback ~eedback

Based on 36 studies between 1995-2010. Summarized by Ehrhardt-Matinez et al.
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Enhanced Welb Dally Realtime  Appliance Appliance Level

Billing Based Feedback  Feedback Level + Personalized
Feedback

>20% reduction: Gardner et al. (2008) and Laitner et al. (2009)
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In parmneship with
Baelin Nternatordd inc
PO Box §8838848

Cityname ST 8

CHAD SINGER
2216 S. BENTLEY AVE #9

Your billing Compared Compared to
period Total Cost to last bill Similar neighbors*

Sep 1 - Sep 28, 2011 $56.98 less (26%) Similar

You reduced the amount of power used Your dishwasher used 53% more en-
for air conditioning by 76% last month! ergy this month than your neighbors’'.

hat's 33% lower than that of simdar neighbors!* You could save up o $180 a year by upgrading to

an efficient dishwasher
f you maintain this level of usage, you'll save an

estimated $271 this year If you find you often want to run the dishwasher
before it s full, try the rinse-only feature common
on newer moce's

Your top energy Estimated Compared Compared to
consumers Cost*™* to last bill similar neighbors*

Electric Water Heater

Air Conditioner ( ) 33% lower
Refrigerator 5 similar 11% higher
Lighting 3.6 3 (93%) 21% lower
Dshwasher i 53% higher
Stove 01 061 (5%) 6% lower
Dryer

Clothes Washer

Target 68° Insulate your water heater

Save more on heating costs this winter. Setting your thermo Adding an nsulating blanket to your water heater can re
stat a few degrees lower will really add %0 your savings duce standby heat losses and save walter heatng costs

Courtesy: Belkin, Inc.
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How to Sense Appliance Level
—nergy Usage”’
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switched Mode Power Supply
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—Mclent and small Iin size
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Switching Operation generates high freqguency
—lectro-Magnetic Interference (EM)

Load
Supply K o
! \'

Inductor
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VVashing Machine =V
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—lectrncal Energy Disaggregation

VWhat'/ —ow much’?
\
= - Contactless Current
: : Sensor '

Tuesday, November 4, 14



e
Contactless Current Sensor (COS)

Contactless Current Consumption Sensor, CH 2010
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Contactless Current Sensor (COS)
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Self-caliorating Current Sensor, UbiComp 2014
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Commercialized by Belkin Inc.

Deployed Across
U.S. Through

Utilities & Direct
Installations

belkin @

Open Source
Energy Datasets
for Research
Communities
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